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(54) BELT FOR BELT CONVEYOR AND METHOD OF APPLICATION THEREOF 

(57)Abstract: 

PURPOSE: To detect a belt travel position, wear and 
tear of a belt and a belt slip condition highly 

accurately and highly reliably by using a belt rf^^ 
conveyor having a magnetizing material in an 
obverse layer part and a reverse part or in either one 
of them. 

CONSTITUTION: A material having a property of 
being magnetized by impressing magnetism is 
contained in an obverse layer part or the reverse 1 of 
a belt for a belt conveyor, and a magnetic signal is 
given to the belt 4. For example, a magnetic pattern 
having an N pole and an S pole is generated in an 
electric current direction by a magnetic head 3 such 
as a direct current electromagnet. A signal 

corresponding to the magnetic pattern recorded on the belt 4 and belt travel speed is 
detected, and deviation of the belt, wear and tear and a slip are detected. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the belt for [ for the industry, for example, an iron- 
manufacture raw material, which uses a band conveyor, quarry, the rubber belt for printing 
machines, etc. / optimal ] band conveyors, and its operation. 
[0002] 

[Description of the Prior Art] Before, the transit situation detection equipment using the detection 
equipment or the optical sensor of a mechanical belt transit location detects the deviation of a belt, 
and the approach of controlling a belt to the normal position is learned (for example, JP,57-24956,A, 
JP,62-1 00306 ,A). Moreover, as for consumption of a belt, visual inspection by people is mainly 
performed chiefly. 
[0003] 

[Problem(s) to be Solved by the Invention] With a band-conveyor loading object, dust, etc., there is 
much failure, and the facility life was short and, as for the detection equipment of an above 
mechanical belt location, lacked in the dependability of a facility. Moreover, although optical band- 
conveyor location detection equipment was mechanically superior in the non-contact type in life, 
when using it in an ambient atmosphere with much dust, there was a fault with the low dependability 
to a detecting signal by dust adhesion in a sensor etc. 

[0004] Furthermore, it is technically difficult, and a means to detect consumption of the surface 
section cover rubber of a band conveyor does not have an automatic detection means to be reliable, 
and is in use. [ of the visual inspection by the help ] Since [ — at large-scale works, the total die 
length of a band conveyor exceeds 5km — ] it is very long, the visual inspection by the help takes a 
great effort. 

[0005] The purpose of this invention is to offer the belt for band conveyors which can detect the 
transit location of a belt, belt consumption, and a belt slip situation with high dependability with high 
degree of accuracy, and its operation. 
[0006] 

[Means for Solving the Problem] The place made into the summary of this invention is as follows. 

(1) The belt for conveyors characterized by having the magnetization matter in the hair side of belt 
layer for band conveyors, and/or a flesh-side surface part. 

(2) The belt for band conveyors characterized by having the magnetic pattern which carries out 
magnetic impression and becomes the belt for band conveyors which has the magnetization matter 
from the repeat of N pole and the south pole to the belt transit direction. 

(3) The belt for band conveyors characterized by having the magnetic pattern which carries out 
magnetic impression and becomes the belt for band conveyors which has the magnetization matter 
from the repeat of the magnetization section and the non-magnetized section to the belt transit 
direction. 

(4) The belt for band conveyors characterized by forming in the hair side of belt layer for band 
conveyors, and/or a flesh-side surface part the magnetic pattern which arranges a permanent magnet 
and consists of a repeat of N pole and the south pole to the belt transit direction. 

(5) The belt for band conveyors characterized by forming in the hair side of belt layer for band 
conveyors, and/or a flesh-side surface part the magnetic pattern which arranges a permanent magnet 
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and consists of a repeat of the magnetization section and the non-magnetized section to the belt 
transit direction. 

[0007] (6) Operation of the belt for band conveyors characterized by detecting the magnetic signal of 
the belt for band conveyors which has the upper part of the belt for conveyors which has the 
magnetization matter and/or a permanent magnet, and/or said magnetization matter which 
approaches caudad, arranges one piece or two magnetic sensors or more in a longitudinal direction to 
the belt transit direction, and changes corresponding to belt transit and a magnetic pattern. 
[0008] Hereafter, this invention is explained concretely. This invention puts in the matter (it is 
hereafter written as the magnetization matter) with the property magnetized by impressing the MAG 
to the belt surface section for (1) band conveyors and/, or a rear face, and gives the function which 
can record a magnetic signal on a belt. For example, the magnetization matter uses pure iron, 
amorphous one, a permalloy (brand name), etc. Selection of the magnetization matter is selected 
with the installation location of a magnetic sensor, and sensibility, as the configuration of the 
magnetization matter — the shape of the shape of the shape of powder and a chip, and a wire, and a 
mesh — any are sufficient. As a configuration method of the magnetization matter, in the phase of 
belt cover rubber manufacture, it mixes into rubber, namely, arranges to l-2mm, for example. Or in 
the case of the magnetization matter of the shape of the shape of a wire, or a mesh, it pastes up 
between cover rubber and an axis. Or any are sufficient as applying on a belt front face etc. 
[0009] (2) Before and after installing the belt which has the magnetization matter, by the magnetic 
heads, such as a direct-current electromagnet, generate the magnetic pattern of N pole and the south 
pole according to the direction of a current, and record a magnetic pattern. For example, using pure 
iron powder as magnetization matter, when using the distance of the head for magnetic pattern 
record, and a belt by about 0.5mm, the MAG is generated more than ten oersteds (Oe), and it 
records. What is necessary is for an experiment just to determine suitably, since magnetic strength 
changes from the first with distance of the magnetization matter or the magnetic head to be used, and 
a belt. 

[0010] (3) As a record means of this invention, it is also possible by using the current pattern of the 
magnetic head as an intermittence target instead of the repeat pattern of N pole and the south pole to 
form the repeat pattern of the magnetization section and the non-magnetized section. 
[001 1] (4) It is possible to manufacture the belt which has the magnetic pattern with which it allots a 
belt instead of the magnetization matter in which the permanent magnet was shown above (1), and a 
front face consists of a repeat of N pole and the south pole. As a permanent magnet, the samarium 
cobalt (SmCo) magnet of a rare-earth-elements system magnet and an iron ARUMIKO system 
magnet are used, for example. 

[0012] (5) When using a permanent magnet, it is also possible to form the repeat pattern of the 
magnetization section and the non-magnetized section by the repeat of the part which arranges a 
magnet, and the part which is not ****. 

[0013] (6) Detect the signal corresponding to the magnetic pattern and belt travel speed which were 
recorded on the belt by installing a magnetic sensor near the belt of a band conveyor. A band- 
conveyor location is detected by carrying out the location of a magnetic sensor, existence of a 
detecting signal, or matching of a signal cycle. In addition, although it is also possible for this 
invention to use it with an analog signal, detecting although an analog signal has the fault in which 
change of the signal strength by relative-distance change, an affix, etc. of a sensor and a detected 
material influences direct detection precision, since it is detectable as a digital signal corresponding 
to a magnetic pattern, the fault of an analog signal is cancelable, the depth which puts in the 
magnetic matter — beforehand — a belt — it adjusts to the usable range and the range of the belt depth 
direction which records a magnetic pattern is adjusted. As for a belt, consumption progresses by 
wear, exfoliation, etc. with use. Since the digital signal corresponding to a magnetic pattern is no 
longer detected from the part exceeding the aforementioned magnetic-recording range worn out, 
detection of belt consumption is possible. Since the period of a digital signal is equivalent to the belt 
travel speed, the belt travel speed detected from a magnetic pattern signal, and the motor which 
drives a belt and the travel speed decided from a pulley are measured. The accident by belt slip can 
be prevented by setting up and managing a tolerance limit from both to the speed difference. 
[0014] In addition, since the band conveyor containing a steel code has the capacity which can 
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record a magnetic pattern, it is possible to record the same magnetic pattern and to detect belt 

deviation and a travel speed. 

[0015] 

[Example] The example of this invention is explained with an operation based on a drawing. 
Drawing 1 is the perspective view showing the example of the part which put the magnetic matter 
into the belt for band conveyors. The part into which one in drawing put the magnetic matter, and the 
part into which 2 does not put the magnetic matter are shown. A belt conveyor belt may use the 
rubber which manufactured as cover rubber using the rubber which put in the magnetic matter, or put 
this magnetic matter into the belt flesh-side surface part. When this cover rubber impresses the 
MAG, the property magnetized in an operation of magnetization powder is given to the part of 1. 
[0016] Drawing 3 is the side elevation showing an example of the approach of recording a magnetic 
pattern to the belt concerned. If the current corresponding to a magnetic pattern to set it as the 
magnetic head 3 is passed making it run a belt 4, the magnetic pattern according to a current pattern 
will act on the magnetic matter, and the magnetic matter will be magnetized. Consequently, a 
magnetic pattern is recorded on a belt. Of course, a belt may be fixed and you may make it run the 
magnetic head. 

[0017] Drawing 2 is the example of a magnetic pattern. The part 6 expressed white expresses N pole 
with a front face to the part 7 which gave the south pole and a slash. Drawin g 4 is the perspective 
view showing the condition of having installed the sensor which equips a band conveyor with the 
belt which recorded the magnetic pattern in this way, and detects the MAG. 8, 9, 10, and 1 1 express 
the sensor location in the case of detecting the location of a belt periphery. 12 expresses the sensor 
group horizontally installed in the belt rear face in the belt which recorded the magnetic pattern. 
[ two or more ] 13 expresses the sensor group installed in the tail-pulley section. 
[0018] Drawing 5 is a top view explaining the condition of having detected belt deviation by this 
invention. It means that a continuous line 19 expresses a normal belt location, and a broken line 18 is 
in the location where the belt inclined. 14, 15, 16, and 17 express a magnetic sensor. In the situation 
of such belt deviation, in the normal belt location 19, a signal is detected from the sensor of 14 by 
which a signal is not detected, and the signal from the sensor 16 by which a signal is detected is no 
longer detected in a normal belt location. 

[0019] Furthermore, according to this invention, the part where the belt was worn out is detectable 
by detecting the existence of the electrical signal from a magnetic sensor. That is, although, as for the 
part where a belt is healthy, the signal according to a magnetic pattern is acquired from a sensor, the 
signal with which the part where the belt was worn out should be essentially detected since the 
magnetization matter is lost is not detected. Therefore, consumption of a belt is detectable by 
processing the electrical signal of a magnetic sensor. 
[0020] 

[Effect of the Invention] Can detect the situation of the belt of a band conveyor with a sufficient 
precision, and, moreover, the effectiveness of this invention is suitable for the remote centralized 
control of a band conveyor. Therefore, grasp of the proper stage of belt automatic transit control and 
belt exchange is attained, and fall of a belt loading object and adhesion to the belt of a loading object 
can be prevented. Moreover, since a belt slip is detectable by measuring the travel speed and belt 
driving rate of a belt, the accident by slip can be prevented. 

[Translation done.] 
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JPO and NCIPI are not responsible for any 
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CLAIMS 
[Claim(s)] 

[Claim 1] The belt for conveyors characterized by having the magnetization matter in the hair side of 
belt layer for band conveyors, and/or a flesh-side surface part. 

[Claim 2] The belt for band conveyors characterized by having the magnetic pattern which carries 

out magnetic impression and becomes the belt for band conveyors which has the magnetization 

matter from the repeat of N pole and the south pole to the belt transit direction. 

[Claim 3] The belt for band conveyors characterized by having the magnetic pattern which carries 

out magnetic impression and becomes the belt for band conveyors which has the magnetization 

matter from the repeat of the magnetization section and the non-magnetized section to the belt transit 

direction. 

[Claim 4] The belt for band conveyors characterized by forming in the hair side of belt layer for band 
conveyors, and/or a flesh-side surface part the magnetic pattern which arranges a permanent magnet 
and consists of a repeat of N pole and the south pole to the belt transit direction. 
[Claim 5] The belt for band conveyors characterized by forming in the hair side of belt layer for band 
conveyors, and/or a flesh-side surface part the magnetic pattern which arranges a permanent magnet 
and consists of a repeat of the magnetization section and the non-magnetized section to the belt 
transit direction. 

[Claim 6] Operation of the belt for band conveyors characterized by detecting the magnetic signal of 
the belt for band conveyors which has the upper part of the belt for conveyors which has the 
magnetization matter and/or a permanent magnet, and/or said magnetization matter which 
approaches caudad, arranges one piece or two magnetic sensors or more in a longitudinal direction to 
the belt transit direction, and changes corresponding to belt transit and a magnetic pattern. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view of the structure of the belt of this invention. 
[Drawing 2] It is the example of the magnetic pattern of the belt which recorded the magnetic 
pattern. 

[Drawing 3] It is the example of the approach of recording a magnetic pattern on the belt of 
invention. 

[Drawing 4] It is drawing explaining the condition of having equipped the band conveyor with the 
belt of this invention, and having installed the sensor for detection. 

[Drawing 5] In this invention, it is the example of the approach of detecting belt deviation transit. 
[Description of Notations] 

1 Location of Magnetization Matter in Belt 

2 Location without Magnetization Matter in Belt 

3 Magnetic Head 

4 Belt 

5 Pulley of Band Conveyor 

6 Belt Front Face is Part of South Pole. 

7 Belt Front Face is Part of N Pole. 
8-12 Magnetic sensor 

13 Pulley of Band Conveyor 
14-17 Magnetic sensor 

18 Location from which Band Conveyor Started Deviation 

19 Location Where Band Conveyor is Normal 

[Translation done.] 
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DRAWINGS 




[Drawin g 2] 



6 7 
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